Key indicators: single-crystal X-ray study; T = 302 K; mean (C-C) = 0.002 Å; R factor = 0.023; wR factor = 0.065; data-to-parameter ratio = 13.4.
Related literature
For the applications and biological activity of hydrazones, see: Taha et al. (2013) ; Musharraf et al. (2012) ; Melnyk et al. (2006) ; Terzioglu & Gursoy (2003) . For the crystal structures of related compounds, see: Alanazi et al. (2012a,b) .
Experimental
Crystal data C 12 H 8 ClFN 2 OS M r = 282.71 Orthorhombic, P2 1 2 1 2 1 a = 5.6833 (3) Å b = 13.0817 (6) Å c = 16.4001 (8) Å V = 1219.30 (10) Å 3 Z = 4 Mo K radiation = 0.48 mm À1 T = 302 K 0.55 Â 0.46 Â 0.03 mm
Data collection
Bruker SMART APEX CCD areadetector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2000) T min = 0.776, T max = 0.985 47474 measured reflections 2255 independent reflections 2210 reflections with I > 2(I) R int = 0.028 Refinement R[F 2 > 2(F 2 )] = 0.023 wR(F 2 ) = 0.065 S = 1.09 2255 reflections 168 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.15 e Å À3 Á min = À0.12 e Å À3 Absolute structure: Flack (1983) , 916 Friedel pairs Absolute structure parameter: 0.02 (5) Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 Hydrazone derivatives are known as good ligands for complexation reactions. They have also displayed a wide spectrum of biological activities including antileishamanial (Taha et al., 2013) , antimalarial (Melnyk et al., 2006) and anti-cancer (Terzioglu et al., 2003) properties. Recently the hydrazones are reported to be used as UV-LDI Matrices for measuring the mass of macromolecules (Musharraf et al., 2012) .
The title compound, (I) ( Fig. 1) , is similar to that of previously reported N′-[(1E)-(2,6-difluorophenyl)methylidene]thiophene-2-carbohydrazide (Alanazi et al., 2012a) and N′-[(1E)-(4-fluorophenyl)methylidene]-thiophene-2-carbohydrazide (Alanazi et al., 2012b) except the thiophene ring is substituted with fluorine atom. The whole molecule is appearently planar with maximum deviation of 0.181 (1)Å for F1 atom from the least square plane. The chlorothiophenecarbonyl O1/C8/S1/(C9-C12)/Cl fragment is trans to the fluorobenzyl, F1/(C1-C7), group across the N1-N2 bond. The bond lengths and angles in (I) are normal and comparable to those in the analogs (Alanazi et al., 2012a,b) . The crystal is stablized by N-H···O and C-H···O intermolecular hydrogen bonds (Table 1) to form zigzag chains of molecules extended along the a axis ( Fig. 2) .
Experimental
The title compound (I) was synthesized by refluxing in methanol a mixture (0.352 g, 2 mmol) of 3-chlorothiophene-2carbohydrazide and (0.248 g, 2 mmol) of 2 florobenzaldehyde along with a catalytical amount of acetic acid for 3 h. The progress of reaction was monitored by TLC. After completion of reaction, the solvent was evaporated by vacuum to afford crude material which was purified by repeated recrystallized in methanol to obtain needle like crytals (0.495 g, ° yielded 88). All chemicals (methyl 3-chlorothiophene-2-carboxylate 99%,2-florobenzaldehyde 98%) were purchased from sigma Aldrich.
Refinement
All H atoms except H12A were positioned geometrically (C-H = 0.93 Å and N-H 0.86 Å) and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C, N). Atom H12A attached to C12 was located on a Fourier map and isotropically refined. The molecular structure of (I) with displacement ellipsoids drawn at the 50% probability level.
Figure 2
A portion of the crystal packing viewed down the a axis. Dashed lines denote hydrogen bonds. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
(E)-3-Chloro-N′-(2-fluorobenzylidene)thiophene-2-carbohydrazide

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.17368 ( (14) 0.0708 (12) 0.0447 (9) −0.0108 (11) 0.0056 (9) 0.0191 (9) Geometric parameters (Å, º) S1-C12 1.700 (2) C3-C4 1.375 (3) S1-C9 
